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This Service manual is issued as a service guide for the models of the NAG6LV family listed above. Included in this 
manual are a set of schematics, block diagrams, functional descriptions, alignment procedures, disassembly 
procedures, and a complete parts list. 













“WARNING! This Service Manual is designed for experienced repair technicians only and is not designed for use by the general public. 
It does not contain warnings or cautions to advise non-technical individuals of potential dangers in attempting to service a product. 
Products powered by electricity should be serviced or repaired only by experienced professional technicians. Any attempt to 
service or repair the product or products dealt with in this Service Manual by anyone else could result in serious injury or death.” 











The service technician is required to read and follow the “Safety Precautions” and “Important Safety Notice” in this Main Manual. 


i 
® Copyright 2000 by Matsushita Electric Corporation of 
America. All rights reserved. Unauthorized copying 
and distribution is a violation of law. 


Important Safety Notice 


Special components are used in this television set which are important for safety. These parts are identified on the 
schematic diagram by the symbol A\ and printed in BOLD TYPE on the replacement part list. It is essential that 


these critical parts are replaced with the manufacturer’s specified replacement part to prevent X-ray radiation, 
shock, fire or other hazards. Do not modify the original design without the manufacturer’s permission. 


Safety Precautions 


General Guidelines 

An Isolation Transformer should always be used 
during the servicing of a receiver whose chassis is not 
isolated from AC power line. Use a transformer of 
adequate power rating as this protects the technician 
from accidents resulting in personal injury from 
electrical shocks. It will also protect the Receiver from 
being damaged by accidental shorting that may occur 
during servicing. 

When servicing, observe the original lead dress, 
especially in the high voltage circuit. Replace all 
damaged parts (also parts that show signs of 
overheating.) 

Always Replace Protective Devices, such as 
fishpaper, isolation resistors and capacitors, and 
shields after servicing the Receiver. Use only 
manufacturer’s recommended rating for fuses, circuits 
breakers, etc. 

High potentials are present when this Receiver is 
operating. Operation of the Receiver without the rear 
cover introduces danger for electrical shock. Servicing 
should not be performed by anyone who is not 
thoroughly familiar with the necessary precautions 
when servicing high-voltage equipment. 

Extreme care should be practiced when Handling the 
Picture Tube. Rough handling may cause it to implode 
due to atmospheric pressure. (14.7 lbs per sq. in.). Do 
not nick or scratch the glass or subject it to any undue 
pressure. When handling, use safety goggles and 
heavy gloves for protection. Discharge the picture 
tube by shorting the anode to chassis ground (not to 
the cabinet or to other mounting hardware). When 
discharging connect cold ground (i.e. dag ground lead) 
to the anode with a well insulated wire or use a 
grounding probe. 

Avoid prolonged exposure at close range to unshielded 
areas of the picture tube to prevent exposure to 
X-ray radiation. 

The Test Picture Tube used for servicing the chassis 
at the bench should incorporate safety glass and 
magnetic shielding. The safety glass provide shielding 
for the tube viewing area against X-ray radiation as 
well as implosion. The magnetic shield limits the X-ray 
radiation around the bell of the picture tube in addition 
to the restricting magnetic effects. When using a 
picture tube test jig for service, ensure that the jig is 
capable of handling 37.69kV_ without causing 
X-ray radiation. 

Before returning a serviced receiver to the owner, 
the service technician must thoroughly test the unit to 
ensure that is completely safe to operate. Do not use a 
line isolation transformer when testing. 

Leakage Current Cold Check 

Unplug the AC cord and connect a jumper between the 
two plug prongs. 

Measure the resistance between the jumpered AC plug 
and expose metallic parts such as screwheads, 
antenna terminals, control shafts, etc. If the exposed 


metallic part has a return path to the chassis, the 
reading should be between 240kQ and 5.2MQ. If the 
exposed metallic part does not have a return path to 
the chassis, the reading should be infinite. 

Leakage Current Hot Check Fig. 1) 

Plug the AC cord directly into the AC outlet. Do not use 
an isolation transformer during the check. 

Connect a 1.5kQ 10 watt resistor in parallel with a 
0.15uF capacitor between an exposed metallic part 
and ground. Use earth ground, for example a 
water pipe. 

Using a DVM with a 1000 ohms/volt sensitivity or 
higher, measure the AC potential across the resistor. 
Repeat the procedure and measure the voltage 
present with all other exposed metallic parts. 

Verify that any potential does not exceed 0.75 volt 
RMS. A leakage current tester (such a Simpson Model 
229, Sencore Model PR57 or equivalent) may be used 
in the above procedure, in which case any current 
measure must not exceed 1/2 milliamp. If any 
measurement is out of the specified limits, there is a 
possibility of a shock hazard and the Receiver must be 
repaired and rechecked before it is returned to the 
customer. 





X-ray Radiation 
WARNING: The potential source of X-ray radiation in the 
TV set is in the High Voltage section and the picture tube. 


Note: It is important to use an accurate, calibrated 
high voltage meter. 

Set the brightness, picture, sharpness and color 
controls to Minimum. Measure the High Voltage. The 
high voltage should be 23.75kV+1.25kV for 
13” models and 29.25kV + 1.25kV for 27” models. If 
the upper limit is out of tolerance, immediate service 
and correction is required to insure safe operation and 
to prevent the possibility of premature component 
failure. 

Horizontal Oscillator Disable Circuit Test 
This test must be performed as a final check before the 
Receiver is returned to the customer. See Horizontal 
Oscillator Disable Circuit Procedure Check in 
this manual. 
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Service Notes 








Note: These components are affixed with glue. Be careful not to break or damage any foil under the 
component or at the pins of the ICs when removing. Usually applying heat to the component for a 
short time while twisting with tweezers will break the component loose. 





Leadless Chip Component 

(surface mount) 

Chip components must be replaced with identical chips 

due to critical foil track spacing. There are no holes in 

the board to mount standard transistors or diodes. 

Some chips capacitor or resistor board solder pads 

may have holes through the board, however the hole 

diameter limits standard resistor replacement to 1/8 

watt. Standard capacitor may also be limited for the 

same reason. It is recommended that identical 
components be used. 

Chip resistor have a three digit numerical resistance 

code - 1st and 2nd significant digits and a multiplier. 

Example: 162 = 1600 or 1.6kQ resistor, 0 = 0Q (jumper). 

Chip capacitors generally do not have the value 

indicated on the capacitor. The color of the component 

indicates the general range of the capacitance. 

Chip transistors are identified by a two letter code. The 

first letter indicates the type and the second letter, the 

grade of transistor. 

Chip diodes have a two letter identification code as per 

the code chart and are a dual diode pack with either 

common anode or common cathode. Check the parts 
list for correct diode number. 

Component Removal 

1. Use solder wick to remove solder from component 
end caps or terminal. 

2. Without pulling up, carefully twist the component 
with tweezers to break the adhesive. 

3. Do not reuse removed leadiess or chip 
components since they are subject to stress 
fracture during removal. 

Chip Component Installation 

1. Put a small amount of solder on the board 
soldering pads. 

2. Hold the chip component against the soldering 
pads with tweezers or with a miniature alligator clip 
and apply heat to the pad area with a 30 watt iron 
until solder flows. Do not apply heat for more than 
3 seconds. 


TYPE Chip Components ectmee 


é GRADE ears 
b 


° TRANSISTOR 


CAPACITOR 
1ST DIGIT 2ND DIGIT 
COMMON 
CATHODE MULTIPLIER 
=1600 = 1.6k 
ANODES SOLDER 
CAPS 
uuiBOE RESISTOR 


How to Replace Flat-IC 
- Required Tools - 


¢ Soldering iron ¢ De-solder braids 


e {ron wire or small awl * Magnifier 

1. Remove the solder from all of the pins of a Flat-IC 
by using a de-solder braid. 

De-Solder 


Braid 
Flat-IC 





2. Put the iron wire under the pins of the Flat-IC and 
pull it in the direction indicated while heating the 
pins using a soldering iron. A small awl can be 
used instead of the iron wire. 


lron 


Wire v * 
Awl 
‘a Soldering : 
Pull lron Soldering 


Iron ‘SS 


3. Remove the solder from all the pads of the Flat-IC 


by using a de-solder braid. 


Soldering 
Iron 






De-Solder 
Braid 


as 


Flatic ff 
wma 


4. Position the new Flat-IC in place (apply the pins of 
the Flat-IC to the soldering pads where the pins 
need to be soldered). Properly determine the 
positions of the soldering pads and pins by 


correctly aligning the polarity symbol. 
Polarity Symbol 





5. Solder all pins to the soldering pads using a fine 
tipped soldering iron. 







Soldering 


Solder lron 


6. Check with a magnifier for solder bridge between 
the pins or for dry joint between pins and soldering 
pads. To remove a solder bridge, use a de-solder 
braid as shown in the figure below. 


De-Solder 

Braid 
Solder oldering 
Bridge Iron 


Service Notes (Continued) 


IMPORTANT: To protect against possible damage to 
the solid state devices due to arcing or static 
discharge, make certain that all ground wires and CTR 
DAG wire are securely connected. 


CAUTION: The power supply circuit is above earth 
ground and the chassis cannot be polarized. Use an 
isolation transformer when servicing the Receiver to 
avoid damage to the test equipment or to the chassis. 
Connect the test equipment to the proper ground (¥) or 
(+7) when servicing, or incorrect voltages will be 
measured. 


WARNING: This Receiver has been designed to meet 
or exceed applicable safety and X-ray radiation 
protection as specified by government agencies and 
independent testing laboratories. 


To maintain original product safety design standards 
relative to X-ray radiation and shock and fire hazard, 
parts indicated with the symbol A on the schematic 
must be replaced with identical parts. Order parts from 
the manufacturer's parts center using the parts 
numbers shown in this service manual, or provide the 
chassis number and the part reference number. 


For optimum performance and reliability, all other parts 
should be replaced with components of 
identical specification. 


Horizontal Oscillator Disable Circuit 


This chassis employs a special circuit to protect 
against excessive high voltage and beam current. If, for 
any reason, the high voltage and beam current exceed 
a predetermined level this protective circuit activates 
and detunes the horizontal oscillator that limits the high 
voltage. The over-voltage protection circuit is not 
adjustable. However, if components indicated by the 
symbol A on the schematic in either the horizontal 
sweep system or the over-voltage protection circuit 
itself are changed, the operation of the circuit should 
be checked using the following procedure: 


Equipment needed to check the disabled circuit: 
1. Voltmeter (0 - 200V scale) 
2. High Voltage Meter (0- 50kV) 


3. Variac or Isolation Transformer 


ocedure: 
Tune in a station to verify that the horizontal is 
in sync. 


Pr 
1. 


Obtain a Monoscope pattern or a signal generator 
crosshatch pattern 


Connect the voltmeter (-) lead to TPD2 and the (+) 
lead to TPD1 (junction of D555 anode, R556 & 
R557). Set Bright level to (0) and Picture for a 1.8 
volt reading on the voltmeter. 


Turn the Receiver OFF. Connect a jumper across 
IC803 pin 3 and pin 4. Apply +9V DC to cathode of 
DO01. 


Reduce the AC supply voltage to approximately 
45V. Connect the high voltage meter to the CRT 
anode. (H.V. button). 

Note: Use the Dag Ground (C10 on the CRT Board) 

to connect the (-) lead of the meter. 

6. Turn the Receiver ON. Slowly increase the AC 
supply voltage and verify that the high voltages 
does not exceed 27.9kV for 13” models and 
37.1kV for 27” models when horizontal; just begins 
to pull out of sync. If the high voltage is not within 
the specified limit, the cause must be determined 
and corrected before the Receiver is returned to 
the customer. 












Receiver Feature Table 
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10.21/22.46 9.23/20.30 9.23/20.30 34.25/75.35 


120/60 AC 
12V DC 120/60 120/60 120/60 


23.75kV + 1.25kV 23.75kKV + 1.25kV 23.75kV + 1.25kV 29.25kV + 1.25kV 


1Vp.p 75Q, phono jack | 1V,, 75Q, phono jack | 1Vp.p 75Q, phono jack | 1V,.. 752, phono jack 


500mV RMS 47kQ 500mV RMS 47kQ 500mV RMS 47kQ 500mV RMS 47kQ 
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Table 1. Receiver Features 
NOTE: For CT-13R31B/CB, Model: EUR501450 and for CT-13R41B/CB, Model: EUR501451. 
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Dimensions and weights are approximate. 





Location of Controls (Receiver) 






















































































































































































































































































































































































































































































































































































Figure 2. Location of Controls (Receiver, typical 13”). 





Remote Control EPJ & A/V 
Sensor Jacks 





Quick Reference Control Operation 














Power Button - Press to turn ON or OFF. 


Volume Buttons - Press to adjust Sound Level, or to adjust Audio Menus, Video 
Menus, and select operating features when menus are displayed 





Channel Buttons - Press to select programmed channels. Press to highlight desired 
features when menus are displayed. Also use to select Cable Converter box channels 
after programming Remote Control Infra-red codes (the TV/AUX/CABLE switch must 
be set in CABLE position). 





Action Button - Press to display Main Menu and access On Screen feature and 
Adjustment Menus. 





TV/Video Button - Press to select TV or Video Input. 

















Location of Controls (Remote) 


ue soe sone 


Press to turn ON and OFF. 


Press to mute sound. 
A second press resumes 
sound. 
Press also to access and delete 
Closed Caption display. 





Press to adjust TV sound level. 
Use with Channel buttons to 
navigate in menus. 


Press to select channels. 
Use with volume buttons to 
navigate in menus. 


Press to display Main Menu and 
access or exit On Screen 
features 
and Adjustment Menus. 


Press desired channel number 
to randomly access any 
channel. 


Press to switch to the previous 
channel. 


Press to display Time, status 
of Sleep Timer, Channel, 
Video mode and Channel 

Caption (Station Identifier). 








R-TUNE 0 RECALL 


Panasonic 





EUR501452 
CT-13R5B 


Figure 3. Location of Controls (Remote). 


Location of Controls (Remote) Cont. 








_ PowerButton > 71 
Press to turn ON and OFF. 





Mute Button 


Press to mute sound. A second press 
resumes sound. Press also to access 
and delete Closed Caption display. | 


= _ TWNideo Button 
niges to select TV or Video input 


Volume Buttons | 














‘Preesi to adjust TV sound iavel Use 
with Channel buttons to navigate in 
menus. 


Channel Button: 








ise to select channels. Uses with 
volume buttons to navigate in menus. 










Press to display Main Menu and 
access or exit On Screen features and 
Adjustment Menus. 


RECALL 












Press desired channel number to 
randomly access any channel. 










Panasonic 





Press to switch to the previous 
channel. 



















Press to display Time, status of Sleep 
Timer, Channel, Video mode and eee Ge 
IL Channel Caption (Station Identifier). CT-13R51DB, & 


= CT-27G5B/CB/UB 

















Figure 4. Location of Controls (Remote). 









NOTE: 
Remote EUR501451 (for CT- 13R41B/CB) is similar 
to EUR501450, but is WHITE in color. 







Disassembly for Service 


Back Cover 


Remove all the screws marked with an arrow( ~~) 
from the back of the Receiver. 


Note: Screw configuration, type, and number of 
screws vary depending on the model of the 
Receiver serviced and the application; various 
models are covered in this Manual. Use same 
hardware when reassembling the receiver. 

¢ 2-screws at the top edge of the Receiver. 

e 1screw at the bottom edge of the Receiver. 

e 1screw by the AC cord assembly. 

¢ 1 screw by the A/V jacks. 


1 screw by the Fly-back assembly. 


A-Board - Main Chassis 
1. Slide the chassis completely out of the guide rails. 
2. Stand the Receiver on its edge. The underside of 
the board is completely accessible for component 
replacement. 
Note: Some tie-wraps that secure the wire dressings 
may need to be unfastened for chassis 
removal. 


C-Board - CRT Output 
Plugs into the socket on the CRT neck. 
Speakers 
Speaker is secured to the cabinet’s front with 4 
screws. 
Keyboard Push Button Assembly 


Fastened to the inside of the cabinet front with up 
to 3 screws. 


Disassembly for CRT Replacement 

1. Discharge the CRT as instructed in the Safety 
Precautions (see page 2). 

2. Disconnect the yoke (DY) plug, degaussing coil 
(DEG) plug and the CRT 2nd anode button from 
the main board. 

3. Remove the C-Board from the CRT base and 
unplug the black wire (CRT dag ground) C10. 

4. Disconnect the A11, A12, and Speakers plugs from 
the A-Board. 

5. Lift the Main Chassis (A-Board) and all mounted 
boards completely out with the CRT Board attached. 


ae Replacement 
Perform Disassembly for CRT Replacement 
procedure. 

2. Insure that the CRT H.V. Anode button is 
discharged before handling the CRT. Read the 
Safety Precautions (see page 2) on handling the 
picture tube. 

3. Remove the components from the CRT neck and 
place the cabinet face down on a soft pad. 

4. Note the original order for the CRT mounting 
hardware as they are remove from the CRT 
mounting brackets at each corner of the CRT. 

5. Remove the CRT with the degaussing coil and the 
dag ground braid attached. 

6. Note the original locations and mounting of the 
degaussing coil and the dag ground assembly to 
insure proper reinstallation on the replacement 
CRT. 

To remove and re-mount the degaussing coil: 

The degaussing coil is held in place by clampers 

fastened to the CRT corner ears. These clampers 

must be installed onto the replacement CRT prior 

to mounting the degaussing coil. 

To remove and re-mount the dag ground braid: 

a.Unhook the coil spring from the bottom corners 
of the CRT ears. 

b.Release the braid loop from the upper corners of 
the CRT ears. 

7. Mount the dag ground braid on the replacement 
CRT. Position the degaussing coil with new ties. 
Dress coil as was on the original CRT. 

8. Replace the components on CRT neck and 
re-install into cabinet. Verify that all ground wires 
and circuit board plugs get connected. 
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Chassis Service Adjustment Procedures 


All service adjustments are factory preset and should not require adjustment unless controls and/or 
associated components are replaced. 
Note: Connect the (-) lead of the voltmeter to the appropriate ground. Use IC803’s heat sink when the HOT ground 


symbol (y) is used. Otherwise, use COLD ground (7+) — Tuner shield, |C451’s heat sink or FA2. 








A-BOARD TEST LOCATIONS 


Figure 5. et 


A-Board Main 
Components and 
Test Points 


FA1 CLK 
SeosSsOo fr] 


DATA TP15 
FOCUS '~ SCREEN 
MOMENTARILY CONNECT A JUMPER FOR ENTERING SERVICE MODE (FA1 to FA2 ) 


131.0V B+ Voltage Confirmation 
1. Set the Bright and the Picture to Minimum by 


using the Picture Menu. D554 Cathode 97” Models 
2. Connect the DVM between C809(+ side) and cold 
ground (+). C572 (+) side All Models | 5.0V +0.25V 


3. Confirm that B+ voltage is 131.0V + 2.5V. This 
voltage supplies B+ to the Horizontal Output & 
Flyback circuits. 

Source Voltage Chart 

120V AC line input. Set the Bright and the Picture to 

Minimum by using the Picture Menu. Use cold ground 

(7+) for the (-) lead of the DVM. 





Adjust Picture Menu for normalized video adjustments. 


High Voltage Check 

1. Select an active TV channel and confirm that 
horizontal is in sync. 

2. Adjust Brightness and Picture using Picture Icon 
menu so video just disappears. 

3. Confirm B+ 131V is within limit. 

4. Using a high voltage meter confirm that the High 


Voltage is 23.75kV + 1.25kV for 13” models and 
27” Models 29.25kV + 1.25kV for 27” models. 








C552 (+) side All Models | 20.0V +2V 
1C551 Pin3 All Models | 9.0V +0.5V 
D554 Cathode 13” Models | 180V + 15V 
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Purity and Convergence Procedure 


Adjustment is necessary only if the CRT or the 
deflection yoke is replaced or if the setting was 
disturbed. The complete procedure consists of: 

1. Vertical Raster Shift Adjustment. (Only for Models 
with Purity/Convergence Assembly with 4 Pairs 
of Rings). 

2. Initial static convergence. 

Setting the purity. 

Final static convergence. 

When the CRT or the Yoke is Replaced 

Place the yoke on the CRT neck (do not tighten 

the clamp). 

For a 2-piece assembly (see Fig. 6): 

Position purity/convergence assembly as shown and 

tighten clamp snugly. Remove the hot-melt glue seal 

on assembly and position like tabs of purity device 
together at 12 o’clock to reduce its magnetic field 
effect. 


R&B Convergence Ring 
R&B&G Convergence Rings 


Purity Rings Centered 
Over G3/G4 Gap 





For models using 4 pairs of rings, place the vertical 
raster shift tabs at 3 o’clock (90° from the purity and 
convergence tabs, see Fig. 7 and Fig. 8) 


R&B Convergence Hea 


Purity Rings Centered 
R&B&G Convergence Ring: bed 


Over G3/G4 Gap 


Vertical Raster Shift Ring LS 
Figure 7. Positioning of Purity/Convergence Assembly 
(4 Pairs of Rings) 


Vertical Raster. =\\\ 
erica Raster PFA | 


ift Rings 


Purity Rings ee aw 


Figure 8. Positioning of Purity/Convergence Assembly 
(4 Pairs of Rings) 





For a 1-piece assembly (see Fig. 9): 

Position like tabs of purity devices together at 12 
o’clock to reduce any magnetic field effect. (For better 
results, note part number and look for specifications at 
Service Center) 


Figure 9. Positioning of Purity/Convergence 
Assembly (1-piece assembly) 





For either assemblies: 

Turn the Receiver ON. Operate the Receiver for 60 
minutes using the first Purity Check field (white screen) 
to stabilize the CRT. 


Fully degauss the Receiver by using an external 
degaussing coil. 


Slide the deflection yoke back and forth on the neck of 
the CRT until it produces a near white, uniform raster. 


Vertical Raster Shift Adjustment (Only for 
Models with Purity/Convergence Assembly with 4 
Pairs of Rings). 

Apply a green pattern with a horizontal line, adjust the 
Deflection Yoke so that has no tilt, then secure it. 
Adjust center line of the pattern with the mechanical 
center of the CRT, this center is determined by two 
marks at the side edges of the screen. To adjust the 
line, once the vertical raster shift tabs are place at 3 
o'clock to reduce its magnetic field effect (see Fig. 7 
and Fig. 8) open the tabs the same angle from the 
center, until the center line of the pattern becomes a 
straight line, centered with the marks of the CRT. (see 
Fig. 10) 


same angle 
from center 

















Figure 10. Vertical Raster Shift Adjustment 
(4 pairs of rings assembly) 
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Initial Center Static Convergence 

Connect a dot/cross hatch generator to the Receiver 
and tune in a signal. Observe misconvergence at 
center of the screen only. 

Adjust the R&B pole magnets; by separating tabs and 
rotating to converge blue with red. 

Adjust the R&B and R&B&G pole magnets: by 
separating tabs and rotating to converge blue and red 
(magenta) with green. 

Note: Precise convergence at 
not important. 


this point is 


Purity Adjustment 

When the Receiver is in the Serviceman Mode for 
making electronic adjustments, press the Recall button 
on the Remote Control to enter Purity Check. (See the 
Service Adjustments Electronic Controls 
procedure). 

Operate the Receiver for 60 minutes using the first 
Purity Check field (white screen) to stabilize the CRT. 
Fully degauss the Receiver by using an external 
degaussing coil. 

Press the Recall button on the Remote Control again 
until the Purity Check (green screen) appears. 


For a 2-piece assembly (see Fig. 6): 

Loosen the deflection yoke clamp screw and move the 
deflection yoke back as close to the purity magnet 
as possible. 

Adjust the Purity rings to set the vertical green raster 
precisely at the center of the screen (see Fig. 11). 


NOTES: 
1. CRT warm up with white screen 


(three guns activated) is needed 
to stabilize the shadow mask 
expansion. 

. Initial center static convergence 
(roughly centers three gun 
beams) is required in order to 
perform purity adjustment. 


Figure 11. Green Raster Adjustment Green Raster 





Slowly move the deflection yoke forward until the best 
overall green screen is displayed. 


For a 1-piece assembly (see Fig. 9): 


Slowly move the deflection yoke and purity rings 
assembly toward the CRT board and adjust the purity 
magnet rings to set vertical green raster at center of 
screen (see Fig. 11). 

Gradually move the deflection yoke & purity rings 
forward and adjust for best overall green screen. 


Continue from here for either assemblies: 

Tighten the deflection yoke clamp screw. 

Press the Recall button on the Remote Control again 
until the purity check (blue screen) and (red screen) 
appear and observe that good purity is obtained on 
each respective field. 

Press the Recall button on the Remote Control again 
until Purity check (white screen) appears. Observe the 
screen for uniform white. If purity has not been 
achieved, repeat the above procedure. 


Final Convergence Procedure (see Fig. 12 
through Fig. 14): 

Note: Vertical size and focus adjustments must be 
completed prior to performing the convergence 
adjustment. Connect a dot pattern generator to the 
Receiver. The Brightness level should not be higher 
than necessary to obtain a clear pattern. 

Converge the red and the blue dots at the center of the 
screen by rotating the R&B pole Static Convergence 
Magnets. 

Align The converged red/blue dots with the green dots 
at the center of the screen by rotating the R&B&G pole 
Static Convergence Magnets. Melt wax with soldering 
iron to reseal the magnets. 

Slightly tilt vertically and horizontally (do not rotate) the 
deflection yoke to obtain a good overall convergence. 
If convergence is not reached at the edges, insert 
permalloy (see following section) from the DY corners 
to achieve proper convergence. Recheck for purity and 
readjust if necessary. 

After vertical adjustment of the yoke, insert wedge at 11 
o’clock position, then make the _ horizontal 
tilt adjustment. 

Secure the deflection yoke by inserting two side 
wedges at 3 and 7 o’clock positions. 

Apply adhesive between tab (thin portion) of wedge 
and CRT and place tape over the tab to secure to 
the CRT. 


Permalloy Convergence Corrector Strip (Part No. OFMK014ZZ) 


This strip is used in some sets to match the yoke and 
CRT for optimum convergence. If the yoke or CRT is 
replaced, the strip may not be required. 

First converge the set without the strip and observe 
the corners. 


If correction is needed: 

1. Place strip between CRT and yoke, in quadrant 
needing correction. Slowly move it around for 
desired results. 

2. Press adhesive tightly to the CRT and secure 
with tape. 
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As the yoke is tilted 
vertically, the rasters 
produced by the 
outside guns rotate in 
opposite directions. 


Figure 12. Vertical Yoke Movement 


Raster produced from one of the 
outside electron beams 


Raster from the other side electron 
beam 


Static convergence magnets are set for 
center convergence 


As the yoke is tilted horizontally, one 
raster gets larger while the other gets 
smaller 


Figure 13. Horizontal Yoke Movement 


Static Convergence Magnets 11 o’clock Position 


Converges Converges 
R/B with G R with B 


Purity/Convergence a (7 


Assembly Clamp 


Double sided adhesive tape 


3 o'clock Position 


























LU 
Yoke Positioning Wedges 
Purity Rings Adj. on Laos for Dynamic Convergence 


Green Raster 
7 o'clock Position 


Figure 14. Convergence Magnets and Wedges Location 





-14- 


Serviceman Mode (Electronic Controls) 


This Receiver has electronic technology using the I2C Bus Concept. It performs as a control function and it 
replaces many mechanical controls. Instead of adjusting mechanical controls individually, many of the control 
functions are now performed by using “On Screen Display Menu”. (The Serviceman Adjustment Mode.) 


Note: It is suggested that the technician reads all the way through and understand the following procedure for 
Entering/Exiting the Serviceman Adjustment Mode; then proceed with the instructions working with the 
Receiver. When becoming familiar with the procedure, the Flow Chart for Serviceman Mode may be used 
as a quick guide. 


Quick Entry to Serviceman Mode: 


At times when minor adjustments need to be done to the electronic controls, the method of Entering the 
serviceman Mode without removal of the cabinet back is as follows using the Remote Control: 

Select SET-UP icon and select CABLE mode. 

Select TIMER icon and set SLEEP time for 30 Min. 

Press ACTION button twice to exit menus. 

Tune to the Channel 124. 

Adjust VOLUME to minimum (0). 


Press the VOL 4 button (decrease ) on Receiver. Red “CHK” appears in upper corner. 


To toggle between Aging and Serviceman modes: 


While the “CHK” is displayed on the left top corner of the CRT, pressing the Action and the Volume Up buttons 
on the Receiver simultaneously will toggle between the modes. Red “CHK” for Serviceman and yellow “CHK” for 
Aging. 


oO aronna 


7. Press the Power Button on the Remote Control to select one of six Serviceman Adjustment Modes. 
1) B= Serviceman VCJ SUB-DATA ADJUSTEMENT. 


2) C= Serviceman VCJ CUT-OFF ADJUSTMENT. 

3) S= Serviceman OPTIONS (PIP and CLOCK) ADJUSTMENT. 

4) M= Serviceman MTS ADJUSTMENTS. 

5) X= Serviceman COMB FILTER ADJUSTMENT. 

6) “CHK” = Normal operation of CHANNEL aw and VOLUME <P. 


PS a b a 
32 BO Se 215 C 0 


An address Menu appears in the right 
hand corner of the screen 


Note: Only the applicable settings for 
the Receiver serviced will be 






available (See a in Fig. 15). 





Figure 15. Serviceman Mode Menu Adjustments. 


Exiting the Serviceman Mode: 


Press the Action and the Power buttons on the Receiver simultaneously for at least 2 seconds. 

THE RECEIVER EXITS SERVICEMAN MODE. 
The Receiver momentarily shuts off; then comes back on tuned to channel 3 with a preset level of sound. 
Any programmed channels, channels caption data and some others user defined settings will be erased. 


IMPORTANT NOTE: 
Always Exit the Serviceman Mode 


Following Adjustments. 
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Press the Power Button on the Remote Control to select the Serviceman Adjustment . 


For Adjustments: 
1.Press Channel Up/Down on the Note: Write Down the original 2.Press Volume Up/Down on the 


Remote Control to select one of value set (b in Fig. 15) for Remote Control to adjust the 
the available Service Adjustments each address before level of the selected Service 
(a in Fig. 15). modifying anything. It is Adjustment (b in Fig. 15). 


easy to erroneously adjust 
the wrong item. 









0 Sa, 
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a c Op 
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DRIVE R 0 ~ 127 70 
Vag DRIVE B 0 ~ 127 71 
aN rome 
= el 
RE-AGC 0 ~ 127 63 
HORIZONTAL CENTER 13 


9 
Ca BEAM LIMIT 4 













IMPORTANT NOTE: 
Always Exit the Serviceman 
Mode Following Adjustments. 
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Press the Power Button on the Remote Control to select the Serviceman Adjustment 


For Adjustments: 


1.Press Channel Up/Down on the Note: Write Down the original 2.Press Volume Up/Down on the 


Remote Control to select one of value set (b in Fig. 15) for Remote Control to adjust the 
the available Service Adjustments each address before level of the selected Service 
(a in Fig. 15). modifying anything. It is Adjustment (b in Fig. 15). 


easy to erroneously adjust 
the wrong item. 











Options Adjustment : 
st | PIP CONTRAST = 

ee UP 1/9 0 ~ 255 26 
$3 DOWN 1/9 na = 











seve [ones | 


RIGHT 1/16 0 ~ 255 118 


CLOCK ADJUSTMENT 0 ~ 255 78 


LOUDNESS 
















ie) 


8] 

a |o6 
a 
Uv 
a 
Zz 
oo 
° 
2 
rep) 
4) 
ron) 

















To X Items. 















IMPORTANT NOTE: 
Always Exit the Serviceman 
Mode Following Adjustments. 
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Press the Power Button on the Remote Control to select the Serviceman Adjustment 


For Adjustments: 
1.Press Channel Up/Down on the Note: Write Down the original 2.Press Volume Up/Down on the 


Remote Control to select one of value set (b in Fig. 15) for Remote Control to adjust the 
the available Service Adjustments each address before level of the selected Service 
(a in Fig. 15). modifying anything. It is Adjustment (b in Fig. 15). 


easy to erroneously adjust 
the wrong item. 
















-e [a 
enter [wo 











oO 

[o>] 

(e) 
— 
ie) 


XO 
x1 
x2 
x3 
x4 


Bs 


X5 COMB VIDEO DELAY 0 ~ 127 


Xb COMB ADJ SHARP 0~63 






X 
X 
X 


Ss 
N 















IMPORTANT NOTE: 
Always Exit the Serviceman 
Mode Following Adjustments. 


-18- 


To Check Purity: 


Press the Recall Button on the Remote Control when in Serviceman Mode (red “CHK” is displayed) to enter the 
Purity Field Check Mode. 


NORMAL 
SCREEN 


Press Recall again to select desired field. 


GRN. RED WHITE 
+ SCREEN SCREEN SCREEN 


Figure 16. Purity Check Field Mode. 


















ee Serviceman Mode (Back-Open Method) 
While the Receiver is ON and operating in Normal Mode, momentarily 
short test point FA1 (TP8) to Cold Ground ( +4 ) FA2 (TP3) A-Board. 
The Receiver enters the Aging Mode. 
Yellow letters “CHK” appear in the upper left corner of the CRT. 
(The Volume Up/Down will adjust rapidly). 

2. Simultaneously press the Action and the Volume Up buttons on the 
Receiver Control Panel. 
The Receiver enters the Serviceman Mode. 
The letter in “CHK” turn red. 

(The Volume Up/Down will adjust normally). 

(All costumer controls are set to nominal level). 





IMPORTANT NOTE: 
Always Exit the Serviceman 


Mode Following Adjustments. 
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Instructional Flow Chart for Serviceman Mode 


NORMAL MODE 


Momentarily short FA1 to FA2 (4, 









IMPORTANT NOTE: 
Always Exit the Serviceman 
Mode Following Adjustments. 





AGING MODE 


WHITE Yellow “CHK” appears in upper left corner of screen. 
SCREEN Volume Up/Down operate rapidly. 


Costumer Controls are set to nominal level. 
















QUICK ENTRY TO SERVICEMAN MODE 
Select CABLE Mode. 


Set SLEEP time for 30 Min. 

Tune to Channel 124. 

Adjust Volume to minimum. 
Press VOL DOWN. On Receiver. 








Press Action + Volume Up Simultaneously (ON Receiver 


) 





SERVICEMAN MODE 
e “CHK” turns red. 

¢ Volume Up/Down operate normally. 
Customer Controls are set to nominal level. 





BLUE 
SCREEN 





Adj. 
needed? 





N 





CEXIT) 


AUDIO 
ADJUSTMENT 


KILLER/ABL/ 
GAMMA 


SUB- 
BRIGHTNESS 


SUB-COLOR 


(ON REMOTE) 





Figure 17.Flow Chart for Serviceman Mode. 
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Instructional Flow Chart for Serviceman Mode - Continued 
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Figure 18. Flow Chart for Serviceman Mode.(Continued) 
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Service Adjustments (Electronic Controls) 


Sub-Brightness 
Serviceman DAC Adjustment (B2) 
Adjustment of this control is important for setting proper 
operation of customer brightness and picture controls. 
This adjustment must be made after Sub-Contrast or 
Color Temperature adjustments are made. Do not 
adjust SCREEN after the Sub-Brightness is set. 
Preparation: 
Apply a color bar signal wit 100 IRE white and 7.5 
IRE black. (Switch Color to “OFF” on the signal 
generator.) Operate the Receiver for a minimum of 
10 minutes prior to performing this adjustment. 
Procedure: 
In the Serviceman Mode for making electronic 
adjustments, select the DAC adjustment (B2) and 
adjust until the black starts to look gray. Then 
decrease the level to the point where gray turns 
to black. 
Note: You may set the accurate value following the 
Preparation steps and the Procedure step No. 
2 of the Sub-Contrast adjustment described 
below. 


Video Adjustment Level 


Serviceman DAC Adjustment (B5) 

Preparation: 

1. Obtain an NTSC color bar pattern with 100 IRE 
white and 87.5% modulation. 

2. Connect the oscilloscope to TP12. Use cold 
ground for scope connection. Set the scope at 
Horizontal Sweep rate (20s) time base. 

Procedure: 

1. In the Serviceman Mode for making electronic 
adjustments, select DAC Video Adjustment Level 
(B5) and adjust for 1V from sync tip to white level. 
See Fig. 19. 


Figure 19. TP12 waveform 





2. Check that the sync signal amplitude (ratio 
between the sync signal to detection output) is 
within the range of 30 +5% (S/(S+P) = 30 +5%). 

3. Set the DAC Sub-Contrast Adjustment (B3). 


Sub-Contrast 

Serviceman DAC Adjustment (B3) 

This adjustment is factory set. Do not adjust unless 
repairs are made to associated circuit, the CRT Board 
or when the CRT is replaced. 


Preparation: 

1. Apply a color bar signal pattern with 87.5% 
modulation, 70% saturated color bar with a 100 
IRE white and 7.5 black. 


Note: The pattern used in this procedure is an EIA color 
bar pattern with 87.5% modulation with 100 IRE 
white and 7.5 black. Correlate the information in this 
procedure to the pattern used if another signal 
is used. 

2. Preset the following controls: 

e Brightness........ Center. 
e Color............ Min. 
e Picture .......... Max 
e Sharpness ....... Center. 


3. Connect the oscilloscope to the CRT-Board 
connector C1-2. Set the scope time base to 20us 
(horizontal). 


4. Connect a jumper from TPD2 to ground (77). 
5 


Connect a jumper from 1IC101  pin28_ to 
ground (777). 

Procedure: 

1. In the Serviceman Mode _ for _ electronic 


adjustments, select DAC Sub-Contrast Adjustment 
(B3) and adjust for 2.6Vp-p +0.1V for 13” models 
and 2.8Vp-p +0.1V for 27” models from white level 
to black level on video waveform (see video 
waveforms detail, Fig. 20). 












2.6Vp-p 20.1V 
2.8Vpp 20.1V 






1Vp.p +0.5V 
Figure 20. TP47: waveform 


2. In the Serviceman Mode, select DAC Sub- 
Brightness Adjustment (B2) and adjust for 1.0- 
1.5Vp-p between blanking and 7.5 IRE level. (See 
video waveforms detail, Fig. 20). 

3. Remove the jumpers (Preparation steps 4 & 5). 


Tint/Color Adjustment 
Serviceman DAC Adjustment (B1) (BO) 


Preparation: 
1. Apply a rainbow color bar signal. 
2. Preset the following controls: 


¢ Brightness ....... Min. 
e Color............ Center. 
of TIN edu dade Center. 
e Picture .......... Max. 
e Sharpness ....... Min. 
3. Connect the oscilloscope to TP47B (A-Board). 
4. Connect a jumper from TPD2 to GND (/*). 
5. Connect a jumper from 1C101 pin 28 to GND (777). 
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Service Adjustments (Electronic Controls, cont.) 


Procedure: 

1. In the Serviceman Mode for making electronic 
adjustments, select DAC Sub-Tint Adjustment 
(B1). Adjust until the waveform measured is as the 
one shown in Fig. 21. 


TP47B (A-Board) 


123 


Ato B= 1 unit 456789 


B to C = 2 units 


Figure 21. TP47B waveform 





2. Connect the oscilloscope to TP47G (A-Board). 

3. Select DAC Sub-Color Adjustment (BO) and adjust 
for peak to peak amplitude to be 0.75Vp-p +0.05V 
for 13” models and 0.85Vp-p +0.05V for 27” 
models as shown in Fig. 22. 


TP47G (A-Board) 


0.75Vp-p+0.05V 


123456 
ner — 0.85Vp-p20.05V 


Figure 22. TP47G waveform 





4. Remove the jumpers (Preparation steps 4 & 5). 


Color Temperature Adjustment 

(B/W Tracking) 

Serviceman DAC Adjust. (C0) (C1) (C2) (C3) (C4) 

Minor Touch-Up Method 

OBSERVE low and high brightness areas of a B/W 

picture for proper tracking. Adjust only as required for 

Be gray scale and warm highlights”. 

LOW LIGHT areas — In Serviceman Mode for 
making electronic adjustments, select Cutoff (CO) 
RED, (C1) GRN, (C2) BLU and adjust the picture 
for gray. 

2. HIGH LIGHT areas — In Serviceman Mode for 
making electronic adjustments, select Drive (C3) 
RED, (C4) BLU and adjust the picture for warm 
whites. 


Complete Adjustment 

Preparation: 

1. Turn the Receiver “ON” and allow 10 minutes 
warm up at high brightness. 

2. Apply a color bar signal with color “OFF”. 

3. Turn the SCREEN control (part of FBT T551) fully 


counterclockwise. 
Procedure: 
Preset the following Serviceman DACs for best results: 
© COtni aces 0 128 
SCV 3 cng td Ht . 64 
Ca Oa eee 0 128 
OOS ee Sega eae 64 
© C4.......... 64 


1. 


Connect the oscilloscope to C1-2 (CRT-Board). 
In Serviceman Mode for making electronic 


adjustment, select the Sub-Bright DAC (B2). 

Press the R-Tune key on the remote. 

Observe the oscilloscope waveform at Horizontal 
rate and adjust the Serviceman Mode Sub-Bright 
DAC (B2) level until a scanning period of 3.1V 
above DC ground is measured, as indicated in 
Fig. 23. 





Connect the scope to GRN Cathode (KG) on the 
CRT-Board. 

In the Serviceman Mode for making electronic 
adjustments, select the GREEN CUTOFF 
DAC (C1). 

Press the R-Tune key on the remote. 

View scope trace at Horizontal rate and adjust the 
Serviceman Mode DAC (C1) level until a scanning 
period of 140V for 13” models and 195V for 27” 
models above DC ground is measured, as 
indicated in Fig. 24. 





15. 
16. 


17. 


18. 


19. 


-23- 


. In Serviceman Mode for 


Connect the scope to the RED Cathode (KR). 


making electronic 
adjustments, select the RED CUTOFF DAC (CO). 


. Press the R-Tune key on the Remote 
. View the scope trace and adjust the Serviceman 


Mode DAC (C0) for the scanning period to be 140V 
for 13” models and 195V for 27” models above DC 
ground. (See Fig. 24) 


. Connect the scope to the BLU Cathode (KB). 
. In Serviceman Mode _ for 


making — electronic 
adjustments, select the BLU CUTOFF (C2). 

Press the R-Tune key on the Remote. 

View the scope trace and adjust the Serviceman 
Mode DAC (C2) for the scanning period to be 140V 
for 13” models and 195V for 27” models above DC 
ground. (See Fig. 24) 

Turn the Screen Control (part of FBT) slowly 
clockwise until a color horizontal line appears. 

With the other two colors Serviceman Mode DAC 
CUTOFF adjustments (CO) RED, (C2) BLU; 
increase the colors to create a white horizontal line. 
Confirm that a good gray scale is established by 
viewing B/W color bar pattern. 


Service Adjustments (Electronic Controls, cont.) 


20. In the Serviceman Mode for making electronic 
adjustments select the DAC DRIVE adjustments 
(C3) RED, (C4) BLUE and adjust for warm white in 
a white color bar pattern. 

21. EXIT the Serviceman Mode. 

22. Adjust the Picture Menu Video Adjustments Bright 
and Picture from low scale to high scale and check 
Black and White tracking. 

23. If correction is needed: Re-Enter the Serviceman 
Mode and perform the Minor Touch — Up Method. 

24. Perform Sub-Brightness Adjustment procedure if 
needed. 


Horizontal Centering 

Serviceman DAC Adjustment (C9) 

Preparation: 

Connect a crosshatch generator. 

Procedure: 

1. In the Serviceman Mode for making electronic 
adjustments. Select the Horizontal Centering 
Adjustment DAC (C9) and adjust until the center of 
the crosshatch pattern is centered on CRT. 

2. EXIT the Serviceman Adjustment Mode. 


Audio Adjustment 

Serviceman DAC Adjustment (B6) 

This adjustment is factory set and needs to be 

performed only when IC002 or IC 101 is replaced. 

Preparation: 

1. Apply the following signal at the antenna (70dB 
+5dB, 75Q open P/S 10dB): audio signal set to 
monaural, 300Hz. 100% modulation; video input of 
100 IRE flat field, 30% modulation. 

2. Connect the RMS Meter with filter jig as shown in 
Fig. 25. 





Procedure: 

1. In the Serviceman Mode for making electronic 
adjustments, select the Audio Adjustment DAC 
(B6) and adjust until 75mV RMS +5.0mV RMS is 
measured. 

2. EXIT the Serviceman Adjustment Mode. 


MTS Circuit Adjustments 
(Stereo Models only) 


The MTS Circuit Adjustments require two steps: 
1. Input Level Adjustment. 
2. Stereo Separation Adjustment. 


Input Level Adjustment (MO) 

(Stereo Models only) 

Preparation: 

1. Connect an RMS meter with filter jig as shown in 
Fig. 26. 





2. Connect an RF signal generator to the RF 
antenna input. 


Procedure: 

1. Apply the following signal from the RF signal 
generator: 
Video: 100 IRE flat field, 30% modulation. 
Audio: 300Hz, 100% modulation, monaural 


(70 +5dB, 75Q OPEN, P/S 10dB). 
2. Adjust the MTS Input Level Adjustment (MO) until 
the voltage measured is 106 + 6.0mV rms. 


Stereo Separation Adjustment (M1 & M2) 
(Stereo Models only) 


Preparation: 

1. Connect an RF signal generator to the RF antenna 
input. 

2. Connect a scope to TPE10. 

Procedure: 

1. Select Stereo Mode in Audio menu 

2. Apply the following signal from the RF signal 
generator: 

Video: 100 IRE flat field, 30% modulation. 
Audio: 300Hz, 100% modulation, stereo (left only) 
(70 +5dB, 75Q OPEN, P/S 10dB). 

3. Adjust the MTS Low-Level Separation Adjustment 
(M2) until the amplitude displayed on the scope 
is minimum. 

4. Apply the following 
signal generator: 
Video: 100 IRE flat field, 30% modulation. 

Audio: 3KHz, 100% modulation, stereo (left only) 
(70 +5dB, 75Q OPEN, P/S 10dB). 
5. Adjust the MTS High-Level Separation Adjustment 


signal from the RF 
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Service Adjustments (Electronic Controls, cont.) 


Clock Adjustment (Sb) 


Preparation: 
Connect the frequency counter from TPS1 (ICO01 


Pin 13) to cold ground ( 7 ). 


Note: Frequency Counter probe capacitance should 
be 8pF or less. 

Procedure: 

1. Turn the Receiver “OFF” with the AC 


power applied. 
2. Measure TPS1 (IC001 pin 13) for the frequency of 
the waveform and record the reading. 


Note: Pin 13 measurement must have at least four 
digits of resolution following the decimal point. 


Example: 000.0000 


3. Turn the Receiver back “ON”. 

4. Place the Receiver into Serviceman Mode for 
making electronic adjustment, select the Clock 
Adjustment DAC (Sb). 


Service Adjustments 


VCO Field Alignment L105 (1C101 pins 35 & 36) 


1. Connect a balance antenna and select a midband 
channel (Ch 10, 11 or 12) 

2. Attenuate the signal strength for a weak noisy 
video. 

3. While observing the picture tube, adjust L105 until 
best picture appears. 

4. Change channels and observe that they are tuning 
properly. 

5. If the channel monitored is not clear, repeat steps 
1, 3 and 4 while applying a stronger signal. 


Focus (part of T551) 


Preparation: 
Connect a Signal generator and select a dot pattern. 


Procedure: 
Adjust the FOCUS control to obtain the sharpest and 
clearest dot pattern. 
a. Adjust for best center. 
b. Adjust for best area between the center and top 
right corner. 


5. Calculate and set Sb 
following formula: 


based on_ the 





Note: Pin 13 measurement will not 
regardless of the value stored in Sb. 


change 


agen Size (B7) 

Adjust the VERTICAL SIZE DAC control, B7, until 
the top and the bottom edges of the raster are 
visible. 

2. Adjust the VERTICAL SIZE control, B7, until the 
top and the bottom of the raster touch the bezel 
edge. The advance SIZE control to obtain an 
approximately 10% overscan. Linearity adjustment 
is don automatically when the size is being 
adjusted. (Best results can de obtained with a 
round test patter.) 


(Mechanical Controls) 


DC Power Panel Adjustment 

(For AC/DC Model Only) 

1. Attach DC Digital Voltmeter leads between (+) 
TPP1 and (-) P5. Using DC CAR CORD, connect 
recieiver to a Variable DC Power Supply and 
ensure that the Power Supply is set to a 12 VDC 
output. 

2. After aging. Apply a monoscope pattern and set 
PICTURE and BRIGHTNESS to minimum. 

3. Adjust R855 fully counterclockwise. Slowly rotate 
R855 clockwise and adjust until the Digital 
Voltmeter reads 131 +1.0VDC at TPP1. Return 
PICTURE and BRIGHTNESS to normal. 

4. Vary the output of the 12VDC Power Supply from 
10VDC to 16VDC. Confirm that B+ is less than 
133VDC. 

5. Confirm that current is less than 6 amps at the 
12VDC Power Supply input. 

6. Return controls to normal settings. 
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Audio Signal Path Block Diagram 
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Figure 27. Audio Signal Path Block Diagram. (Stereo Models) 
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Video-Chroma Signal Path Block Diagram 
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Figure 28. Video-Chroma Signal Path Block Diagram. 
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Sync Signal Path Block Diagram 
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Figure 29. Sync Signal Path Block Diagram. 
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AC/DC BOARD BLOCK DIAGRAM 


(CT-13R51DB) 
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Figure 30. AC/DC Board Block Diagram. 
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IC101 IN/OUT Pins and Functions (VJC) 


INPUT PINS —p><}- 


vco 
APC 

Ys & Ym 
RIN 

GIN 

BIN 

VJC 9V 

R OUT 

G OUT 

B OUT 
LOCK DET 
RGB GND 
ACL 

SDA 
SCL 

H SYN 
APL DET 
IF (5v) 

IF IN 

IF IN 

IF GND 
RF AGC OUT 


S APC 


OUTPUT PINS —p> <q— 





Figure 31. 1C101 (VJC) Pins and Functions. 


V OUT 
CW OUT 
H. OUT 
HOLD DOWN 
H. OSC 
H. AFC 

H. VCC 
FBP IN 
VCJ GND 
CIN 

VCu (5V) 
SYNC IN 
V CLAMP 
Y IN 

B LEVEL DET 
IF (QV) 
VCO 
vco 
VCO APC 
DET OUT 
RE V-IN 


AFC OUT 


COMP SW OUT 


IF AGC 


SIF IN 


EXT. A-IN 


IC001 IN/OUT Pins and Functions (MPU) 
IC001 MPU 


Remote signal in 
AFC (Tuner 1) 
AFC (Tuner 2) 

Lock Detect 
Key in 

Action / HHS 
Version LSB 
S-VHS input detect 
(Not used/open) 
FA1 

(Not used/open) 
GND 

Test OSC 

(Not used/open) 
(Not used/open) 
(Not used/open) 
(Not used/open) 
V-size 

(Not used/open) 
(Not used/open) 
(Not used/open) 
+5V 

(for CC) 

(for CC) 

(for CC) 

Video signal for CC 
GND 

(Not used/open) 
(Not used/open) 
(Not used/open) 


Relay ( ON |OFF ) 


(Not used/open) 


RMIN P06 
ADINO 

ADIN1 

P50 

ADIN3 

ADIN4 

ADINS 

P54 

P55 

ADIN8 

P57 

CM 

SYNC 

PWM1 (bass) 
PWN2 (treble) 
PWNS (balance) 
PWM4 (surround) 
PWM5 

PWM6 


PWM7 (GM. corr.) 


PWM8 
AVDD 
CREF 
VPH 
vcp 
CVBS 
AVSS 
P47 
P46 
P45 (clone det.) 
P44 


P43 (clone sw.) 


(Version GM) P03 

P04 /1IRQO 
VSYNC /IRQ1 

P07 / RST 

P60 

P61 

(mate clock) P62 

P63 

P64 

P65 

P66 

vol 

SPWM 

vow1 

vow2 

vows 

VOB 

P16 

HSYNC 

VSS 

(Al-Sound P20) 
P21 

P40 

P41 


(mate data) P42 





Figure 32. 1C001 (MPU) Pins and Functions. 
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GND 

12 MHz Xtal 

12 MHz Xtal 
+5V 

SCL 

SDA 

Version MSB 
(Not used/open) 
(Not used/open) 
V-pulse (neg.) 
Reset 

Main AV select1 
Main AV select2 
(Not used/open) 
Sound defeat 
PIP AV select 1 
PIP AV select2 
Speaker ( ON [OFF ) 
OSD semi-trans 
Volume 

OSD red 

OSD green 

OSD blue 

OSD blank 

Hold down detect 
H-plus (pos.) 

GND 

(Not used/open) 

IF Defeat 
Recharge 

Power down detect 


(Not used/open) 


Component Identification 


1 Screw 
































-. 1 Screw 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ja Screw 




























































































1 Screw a 


1 Screw * 1 screw located on bottom of receiver 


Figure 33. Back of television (CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB & CT-13R51DB). 
Note: CT-13R51DB has an AC/DC connector instead of AC Cord as shown. 
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Component Identification (cont.) 
Anode (High Voltage) 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CRT secured 
by 4 screws ae 
Deflexion Yoke 
C-Board 
Speaker 











































































































T551 Flyback 










































































































































































Tuner 














Figure 34. Television’s rear view with cover removed 
(CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B & CT-13R41CB). 


Anode (High Voltage) 




















































































































CRT secured 
by 4 screws 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Deflexion Yoke 






































































































































































































































































































































C-Board 




































































































































































T551 Flyback 





Tuner 


A-Board 
Figure 35. Television’s rear view with cover removed (CT-13R51DB). 
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Component Identification (cont.) 


Remote Control Sensor Front Keypad 







1C001 MPU 


IC101 VCJ 


Tuner | 







102303 


Audio Out Audio/Video Inputs Fuse T551 Flyback 


Figure 36. Main Board (CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB & CT-13R51 DB). 





CRT Socket 





























GOs 
Seve 






Figure 37. C Board. 
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Component Identification (cont.) 


1 screw 1 screw 1 screw 
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1 screw 
1 screw 1 screw 


Figure 38. Back of Television (CT-27G5B CT-27G5CB CT-27G5UB). 
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Component Identification (cont.) 


Anode (High Voltage) CRT secured by 4 screws 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Deflexion Yoke 























C-Board 





A-Board T551 Flyback 


Audio/Video Inputs 
Figure 39. Television’s rear view with cover removed (CT-27G5B CT-27G5CB CT-27G5UB). 


Remote Control Sensor 













ICO01 MPU 


Front Keypad 


























IC101 VCJ 





IC451 V Out 



































































































































































































































































































































Tuner 
T551 Flyback 


162304 IC2303 Fuse 


Audio Out Audio Out Audio/Video Inputs 


Figure 40. Main Board (CT-27G5B CT-27G5CB CT-27G5UB). 
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Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 

Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 
for safety. When replacing any of these components use only manufacturer's specified parts. 
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2SB709ARTX 











TRANSISTOR 


ERJ6GEY J562 
































2SC1573NG | 


28C3063 





CT- 








TRANSISTOR 


CT-27G5B CT-27G5CB CT-27G5UB 











































[BSD6OTARTX [TRANSISTOR 
2SD601ARTX |TRANSISTOR 
7 BSDS0TARTX [TRANSISTOR 
TRANSISTOR 
a501 —‘|28C1573AH CT-13R51DB CT-13R5B CT-13R31B 
CT-13R310B CT-13R41B CT-13R41CB 
501 
—— TRANSISTOR — 
assi | 2sD2499maA2 CT-13R51DB CT-13R5B CT-13R31B 


CT-13R31CB CT-13R41B CT-13R41CB ||. 








: 28D2530MA ae 














28C1 685RSTA 


TRANSISTOR 












































Q302.- |2SD601ARTX | TRANSISTOR R010: [ERJ6GEVst64 RES,M 150K-J-1/10 
Q304 _ |2SD601ARTX =| TRANSISTOR R011 |ERJ6GEYJ684 | RES,M 680K-J-1/10 
. TRANSISTOR R012 |ERJ6GEYJ473. |RES.M47K-J-1/10 
Q351 28C1573NC CT-13R51DB CT-13R5B CT-13R31B RO14 ERJ6GEYJ472 RES.M 4.7K-d-1/10 

L CT-19R31CB CT-13R418 CT-13R41CB || —— ERJ6GEYJ472_ | RES,M 4.7K-J-1/10 
a3s1 —_ |2Sc3063 TRANSISTOR | EY : 
CT-27G5B CT-27G5CB CT-27@5UB ||RO'S _|ERUSGEY472__[RESM 4.7K-J-1/10 
TRANSISTOR 7/RO17 |ERJ6GEYJ472 | RES.M 4.7K-J-1/10 
Q352._ |2SC1573NC CT-13R51DB CT-13R5B CT-19Ra18 ss R020 |ERJ6GEYJ564_—_| RES,M 560K-J-1/10 
: pes _CT-13R31CB CT-13R41B CT-18R41CB | R031 |ERJBGEVJ101 [RES.M 100-5-1/10° 
a3s2. ~—«|2sc3063 TRANSISTOR R022 = |ERJ6GEYJ101 | RES,M 100-J-1/10 
CT27G5B C127" C808 CT 27G8UB [R023 [ERU6GEVJi02 |RESMiKJ-iA0 | 
hoes R025 — [ERJ6GEYJ223 





[RES, M 22k- J 1/10 























cc 





RS Ee CT. 3R6B CT: 13R31B 
13R31CB CT-13A41B CT-13R41CB 












~TRES,M 10K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 












A22K-J-1/10 _ CT-13R5B- 















TRES,M 10K-J- 1/10 












ERJ6ENF1002 




















ERJ6GEYJ222 
























ERJ6GEYJ562 













ERJGGEYJ223 























ERJ6GEYJ102 




















TRANSISTOR 



































aso2 |2SC1685RSTA CT-13R51DB CT-13R5B CT-13R31B | faq 
CT-13R91CB CT-13R41B CT-19R410B 
(804. |2SA17670.——sSUTRANSISTOR == | 
Q851  |28C1685QRS | TRANSISTOR ~ CT-ASR51DB 
Q860 _|2SA564AQRSTA [TRANSISTOR = CT-78R'51DB 








TF361MALF3 











TRANSISTOR 





CT-13R51DB 














TSEH0005 












R004 


ERJ6GEYJ182 





2SB709ARTX |TRANSISTOR a 
TRANSISTOR CT-27GSB CT-27G5CB 
Q3001 |2SD601ARTX CT-27G5UB CT-13R31B CT-13R31CB 


CT-13R41B CT-13R41CB CT-13R51DB 
RELAYS 


RESISTORS 











RES,M 1.8K-J-1/10 





























RES,C 180-J-1/2 




























ERJ6GEYJ221 








35 SM 10K- JANO 








ERJ6GEYJ103 














RES.M 10K-J-1/10 
__|ERJ6GEYJ102  [RES.M1K-J-1/10 =] 
ERJ6GEYJ471__|RES,M 470-J-1/10 
RO66 ~~ | ERV6GEVJ202|/RES.M2.2K-J-1/10 








ERJ6GEYJ222 





RES,M 2.2K-J-1/10 














_ [ERIGGEV i222 








RES, M 2.2K-J-1/10 








‘ERJ6GGEYJ101 





RES.M 100- J-1/10 











HAO 








ERJ6GEYJ683 








RES, Mé 68K- J4/10 ~ 

















ERJ6GEYJ222 




















‘TERJGGEYJ183 


sees eset 110 



































R006 [ERJ6GEYJ102 | RES,M 1K-J-1/10 ERJGGEVJ223 «RES M22KN1/N0- 
R007 _[ERIGGEYJ102 | K. ERJ6GEYJ393 [RES 39K-J-1/10 
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REPLACEMENT PARTS LIST 


Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 
Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 


oe 


























ERDS1TJ181 RES,C 180-J-1/2 


for safety. When replacing any of these components use only manufacturer's specified parts. 

















ERJ6GEYJ332 RES,M 3.3K-J-1/10 











RES,M 300-J-1/10 


ERJ6GEYJ301 CT-27G5B CT-27G5CB CT-27G5UB 














REES,M 1.65K-F-1/10 
CT-13R51D CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 





ERJ6ENF1651 














ERJ6GEYJ564 RES,M 560K-J-1/10 











RES,M 15K-J-1/10 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 


ERJ6GEYJ153 

















RES,M 27K-J-1/10 


ERJ6GEYJ273 CT-27G5B CT-27G5CB CT-27G5UB 




















M 1.8MEG-J-1/10W 























RES,M 12K-J- 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 





ERG1ANJP123H 

















RES,M 12K-J-1W 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41 


ERG1tANJP123H 

















RES,M 12K-J-2W 


ERG2FJ123H CT-27G5B CT-27G5CB CT-27G5UB 




























ERDS11J272 CT-27G5B CT-27G5CB CT-27G5UB 


RES,M 300-J-1/10 
R87 | ERJ6GEYJ301 CT-27G5B CT-27G5CB CT-27G5UB 


RES,M 300-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 

















ERJ6GEYJ301 














Parts List 














ERJ6GEYJ102 






CT-27G5B CT-27G5CB CT-27G5U: 








RES,M 1K-J-1/10 


ERJ6GEYJ102 CT-27G5B CT-27G5CB CT-27G5UB 








RES,M 1K-J-1/10 


ERJ6GEYJ102 CT-27G5B CT-27G5CB CT-27G5UB 








ERJ6GEYJ101 


R365 ERJ6GEYJ101 RES,M 100-J-1/10 


RES,C 2.7K-J-1/2 

R374 ERDS1TJ272 CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 
RES,C 2.7K-J-1/2 

R376 ERDS1TJ272 CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 


RES,M 10K-J-1/10 


















ERJ6GEYJ103 





RES,C 1.0-J-1/2 


ERDS1FJ1R0 CT-27G5B CT-27G5CB CT-27G5UB 





ERJ6GEYJ224 CT-27G5B CT-27G5CB CT-27G5UB 


RES,M 15K-J-1/10 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 





ERJ6GEYJ153 








RES,M 22K-J- 
CT-27G5B CT-27G5CB CT-27G5UB 





ERJ6GEYJ223 








-42- 
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REPLACEMENT PARTS LIST 
Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 
Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 
for safety. When replacing any of these components use only manufacturer’s specified parts. 






























RES,M 3.9K-J- 


_ €T-27G5B CT-27G5CB CT-27G5UB 














ERJ6GEYJ152__ 


















RES,M 5.6K-J-2w 
ERG2FJ562H 


CT-13R51DB CT- 


13R5B CT-13R31B 








| CT-1SR31CB CT-13R41B CT-13R41CB 








R458 





ERJ6GEYJ333 


RES,M 33K-J-1/10 





CT-27G5B CT-27G5CB CT-27G5UB | 





RES,M 56K-F-1/10 
ERJGENF5602 


CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 











ERDS2TJ102 















10 

























R533 


RES,M 21K-F-1/10 
ERJ6ENF2102 


CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 








ERJ6GEYJ473 






























ERDS1FJ1R5 






CT-27G5B CT-27G5CB CT-27G5UB 








ERJ6GEYJ223 RES,M 22K-J-1/10 





































ERDS1FJ1R0 RES,C 1.0-J-1/2 














ERJ6GEYJ103 





RES,M 10K-J-1/10 


























“TERDS1Fu1RO 














ERJ6GEYJ101 





RES,M 100-J-1/10 








R470 








ERDS2TJ152 


RES,C 1.5 


CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 























RES,M 2.7K-J-1/10 





ERJ6GEYJ272 


CT-27G5B CT-27G5CB CT-27G5UB 
































ERJ6GEYJ102 








RES,M 1K-J-1/10 



























ERJ6GEYJ103 














ERJ6GEYJ822 





RES,M 8.2K-J-1/10 














RES,M 10K-J-1/10 











R504 






ERJ6GEYJ821 





RES,M 820-J-1/10 


CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 









ERQ2CJP1R8 


CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 























R560 


RES,C 1.8K-J-1/2 
ERDS1FJ182 






CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 








R505 





ERJ6GEYJ682 


RES,M 6.8K-J-1/10 


CT-27G5B CT-27G5CB CT-27G5UB 
































ERJ6GEYJ392 






RES,M 3.9K-J-1/10 









RES,M 1K-J-2W 





ERG2FJ102H 




















R510 






ERDS2TJ331 





ERG3FJ362H 








CT-27G5B CT-27G5CB CT-27G5UB 

















RES,M 3.6K-J-3W 


CT-27G5B CT-27G5CB CT-27G5UB 





R511 












RES,M 82-J-3W 








ERG3FJ820H 





CT-13R51DB CT-13R5B CT-13R31B 













CT-13R31CB CT-13R41B CT-13R41CB 

















RES,C 39K-J-1/4 





ERDS2TJ393 






CT-27G5B CT-27G5CB C re7esus | 




















ERG3FJ362H 


RES,M 3.6K-J-3W 









CT-27G5B CT-27G5CB CT-27G5UB 
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REPLACEMENT PARTS LIST 
Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 

Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 
for safety. When replacing any of these components use only manufacturer's specified parts. 















R564 ERDS2TJ154 


RES,C 150K-J-1/4 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 











R567 ERG2FJ471H 






RES,M 470-J-2W 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 














ERJ6GEYJ331 





RES,M 330-J-1/10 














ERJ6GEYJ333 






RES,M 33K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 








ERJ6GEYJ333 


RES,M 33K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 











ERF7ZK1R5 














ERDS1FJ1R0 





RES,C 1.0-J-1/2 
CT-27G5B CT-27G5CB CT-27G5UB 








ERDS1TJ183 


RES,C 18K-J-1/2 








ERF5ZJ681 


RES,W 680-J-5W CT-13R51DB 



























ERDS2TJ152 





CT-13R51DB 





RES,C 1.5K-J-1/4 




















RES,C 2.7K-J-1/4 





CT-13R51DB 



























ERDS2TJ102 


RES.C 1K-J-1 














ERD25FJ150 








CT-13R51DB 





RES,C 15-J-1/4 











ERDS2TJ564 


RES,C 560K-J-1/4 CT-13R51DB 








ERDS2TJ103 


RES,C 10K-J-1/4 CT-13R51DB 








CT-13R51DB 














ERJ6GEYJ102 


RES,M 1K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 














RES,S 8.2MEG-M-1/2 











ERJ6GEYJ153 


RES,M 15K-J-1/10 








ERD50FJ474 


RES,C 470K-J-1/2W 








ERG3FJ390 





'M 39-J-3W 
CT-27G5B CT-27G5CB CT-27G5UB 











RES,M 1K-J-1/10 















R826 ERF2AKR33 


RES,W .33-K-2W 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 

















R829 ERQ14AJ270 









RES,F 27-J-1/4 
CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 

















EVND2AA03B24 





ERJ6GEYJ101 


M 100-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 











ERD25FJ1RO 


RES,C 1.0-J-1/4 








ERJ6GEYJ332 


RES,M 3.3K-J-1/10 











RES,M 68K-J-1/10 











ERJ6GEYJ681 








ERDS2TJ562 


RES,C 5.6K-J-1/4 














ERD25FJ1R0 





RES,C 1.0-J-1/4 
CT-27G5B CT-27G5CB CT-27G5UB 















R3001 





ERJ6GEYJ473 





~TRES,M 47K-J-1/10 





CT-27G5B CT-27G5CB crevasue | 
CT-13R31B CT-13R31CB CT-13R41B 
CT-13R41CB CT-13R51DB 


















Parts List 
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REPLACEMENT PARTS LIST 
Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 

Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 
for safety. When 1 replacing any of these components use only manufacturer’s specified parts. 














, 0c 
CT-27G5UB CT-13R31B CT-13R31CB 






































R3005 ERJ6GEYJ750 
CT-13R41B CT-13R41CB CT-13R51DB 
RES,M 390-J-1/10CT-27G5B CT-27G5CB 
R006 |ERJ6GEYJ391 | CT-27G5UB CT-13R31B CT-13R31CB 
CT-13R41B CT-13R41CB CT-13R51DB 
RES,M 6.8K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 
R3009 ERJ6GEY J682 CT-13R31B CT-13R31CB CT-13R41B 
CT-13R41CB CT-13R51DB 
RES M 330K-J-1/10 
CT-27G5B CT-27G5CB CT-27G5UB 
PROTO ERJOGEY S34 | OT-13R31B CT-13R31CB CT-13R41B° 
CT-18R41CBCT-13R51DB 
RES,M 6.8K-J-1/10 
ROTI | ERJ6GEYJ682 CT-27G5B CT-27G5CB CT-27G5UB 
lagna ER aeey RESM330K-J1/410 
RO0Te _ [FRMSGEYYSS4 | c1-27G58 CT-27G5CB CT-27G5UB 
RES,M 6. 8K- J-1/10 
R3013 ERJ6GEYJ682 CT-13R51DB CT-13R31B CT-13R31CB 
CT-13R41B CT-13R41CB 
$001 EVQPF106K SWITCH 
S002 |/EVGPFi06K” —_[SwiTcH 
$003 EVQPF106K SWITCH 
$004 [EVOPF106K | SWITCH 
$005 EVQPF106K SWITCH 
$008~«[EVOPFi0aK | SwiTcH ee 
SWITCH CT-27G5B CT-27G5CB 
$009 EVQPF106K CT-27G5UB CT-13R31B CT-13R31CB 


CT-13R41B CT-13R41CB CT-13R51DB 










































































Moog. 


AR5MWS5BA | FILTER, BANDPASS 
“| FILTER 4.5MHZ BANDPASS 
X201 EFCS4R5MS4 CT-13R51DB CT-13R5BM CT-13R31B 
| CT-13R31CB CT-13R41B CT-13R41CB 
CRYSTAL 
X201 | SFSH4RSMDB CT-27G5B CT-27G5CB CT-27G5UB 
X501 | TAFCSB503F38 CRYSTAL, CLOCK 
X601 TSS2AA001 CRYSTAL, 3.58MHZ 
YOKE, CONVERGENCE 
MOO1 | ETC33X82NA CT-27G5B CT-27G5CB CT-27G5UB 
~ [YOKE, CONVERGENCE _ 
Moo2  |ETC26x42NA | _CT-13151DB CT-13A5B CT-13R31B- 
= CT-13R31CB CT-13R41B CT-13R41CB 
TNROO1 ENVS6D51G3 TUNER 
IE ao REMOTE CONTROL 
we EUR5O1A51 | er-1anase cr-tanaicB 
Mood |EURS01452 REMOTE CONTROL CT- a 
[REMOTE CONTROL 
MOOS | EUR501450 CT-27G5B CT-27GS5CB CT- 27G5UB 
- : _CT- 13R31B CT13R31CB CT-13R510B 
[BATTERY COVER, REMOTE CONTROL 
CT-13R5B CT-13R31B CT-13R31CB 
4 |M006 —_|URS0EC11904 CT-13R51DB CT-27G5B CT-27G5CB 
CT-27G5UB 
Moor |URS0EC11908 ee COVER, See CONTROL 
~ TORT 27" “CT-27G5B CT-27G5CB_ 
moos = | M6é8LGL061X “CF-2765UB 
cat 13" | 


37GDAB5X(M) 






" CT-13R51DB CT-13R5B CT-13R3: 
_CT-13R31CB CT-13R41B CT-13R41CB_ 





TRANSFORMERS = | 
Too1 = | TLP16297 TRANSFORMER, POWER SUPPLY 


TAS2AA0010 


SPEAKER 16-OHM 3W 
















































































a a | TRANSFORMER, HORIZONTAL mere CT-27G5B CT-27G5CB CT-27G5UB 
7501 winisaie DRIVER : "SPEAKER 16-OHM15W = 
oe me CT-13R5 CT-13931B CT-13R31CB | |I Mott - |TAS2AA0014 | _CT-13R51DB CT-13R5B CT-13R316 | 
CT-13R41B CT-13R41CB CT-13R51DB | eee cr. 13R31CB CT-13R41B CT-13R41CB_ 
TRANSFORMER, HORIZONTAL BADGE, PANASONIC 
T501 TLH15452 DRIVER Mo12 | TBM2A10144 CT-27G5B CT-27G5CB CT-27G5UB 
CT-27G5B CT-27G5CB CT-27G5UB || = "IBADGE, PANASONIC” Tay 
TRANSFORMER, HORIZONTAL “| IMoi3 | TBM2A30832 CT-13A'51DB CT-13R5B CT-13R31B 
pam ETE1SZ30AY | COUPLING | | CT-13R91CB CT-13R41B CT-13R41CB | 
TRANSFORMER, FLYBACK BUTTON, 7-KEY 
T551 KFT2AB118F CT-13R51DB CT-13R5B CT-13R31B ||MO'4 — | TBX2AA00701G CT-13R31B CT-13R31CB CT- 1951 
CT-13R31CB CT-13R41B CT-13R41CB 
Mots. |TBX2aAco702q | BUTTON, 7-KEY 
aa KFT4AB143¢ | TRANSFORMER, FLYBACK CT-13R41B CT-13R41CB° 
CT-27G5B CT-27G5CB.CT-27G5UB -| |" BUTTON, 7-KEY 
TRANSFORMER M016 | TBX2AA00801G CT-27G5B CT-27G5CB CT-27G5UB 
7801 ETS25AD139NC | _CT-13R51DB CT-13R5B CT-13R31B | \yigi7 [TBXSAATIOIGM [BUTTON 7-KEV "CP 15R5B. 
1 T-13R41B CT-13R. 
ones 13R41B CT-13R41CB ANTENNA CONVERTER 75-300 
Ta01 ETS28AE219NC Mo18 —- | TJB2A20701 CT-13R51DB CT-13R5B CT-13R31B 
CT-27G5B CT-27G5CB CT-27G5UB CT-13R31CB CT-13R41B CT-13R41CB 
[T3852 ETS29AK1X9NC_ | TRANSFORMER CT-13R51DB CKET. 
M019. /TuSCo0300 SOCKET, CRT 
CRYSTALS/FILTERS L CT-27G5B CT-27G5CB CT-27GSUB | 
x001 TSS2080MX CRYSTAL, 12 MHZ CLOCK 
—F 
x101 M1972M FILTER | 
321-99 - 45 - Parts List 





REPLACEMENT PARTS LIST 


Models: CT-13R5B, CT-13R31B, CT-13R31CB, CT-13R41B, CT-13R41CB, 
CT-13R51DB, CT-27G5B, CT-27G5CB & CT-27G5UB 
Important Safety Notice: Components printed in BOLD TYPE have special characteristics important 
for safety. When replacing any of these components use only manufacturer's specified parts. 


Boars 


= SOCKET, CRT : TSX2AAoTI1 [AC LINE CORD 
TySC00200 CT-13R51DB CT-13R5B CT-13R31B CT-27G5B CT-27G5CB CT-27G5UB 


CT-13R31CB CT-13R41B CT-13R41CB 





TKX69202 STUCK BOSS CT-13R51DB TXFKU0198SER |ASSY. CABINET BACK CT-13R5B 








7 N | 
OLY15311F CT-13R51DB CT-13R5B CT-13R31B 
CT-13R31CB CT-13R41B CT-13R41CB 








ASSY. CABINET BACK 
CT-13R1B CT-13R41B 





MANUAL, OWNERS 
M026 | TOB2AA0326 CT-13R5B CT-13R31B CT-13R41B 


V-CHIP INSTRUCTIONS TXFKYI0ASER_|ASSY. CABINET FRONT _CT-13R31CB 


TQB2AA7075 CT-13R5B CT-13R31B CT-13R41B Fi ROA te 
CT-27G5B CT-27G5UB 








M051 |XBA1F70NU100 |FUSE7.0A/125V.—=SACCT-13R251DB 


ea 


) ANTENNA, DIPOLE ) 7 T REMOTE CONTROL, MAGNETIC 
TSA2AA0001 CT-13R5B CT-13R31B CT-13R31CB ||M053 | TNQ2AE013 CT-13R41B CT-13R41CB 
CT-13R41B CT-13R41CB CT-13R51DB |t 
COIL, DEGAUSSING 27”. rT ae BRACKET,A/V CT-13R51DB CT-13R31B 
TSP2AA006 
rsrzaaoos | CT-27G5B CT-27G5CB CT-27G5uB |/WK3001 |TIB2A906IB_ | cr. 13813108 CT-13R41B CT-13R41CB 


TSX2AA0031 AC LINE CORD CT-13R51DB 
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Parts List 





DESCRIPTION OF ABBREVIATIONS GUIDE 










RESISTOR 


‘TYPE =| _‘ TOLERANCE ~ 


Carbon 





Metal Oxide 
| see 
















RES, C 270-J-1/4 









CAPACITO 


Ceramic 

fe eae 
ca Polyester 
See 

| 
ae 


CAP, P .068UF-K-50V 




















+/- 15% 








+/- 20% 





+10% -0% 









+80% -20% 
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Model 


SERVICEMAN MODE (ELECTRONIC CONTROL) 
- SERVICE ADJUSTMENT VALUES 


Ser # 


Date 








Note: Record the original settings PRIOR to modifying the registers. 























SUB-COLOR 












SUB-TINT 









SUB- 
BRIGHTNESS 












SUB-PICTURE 
















KILLER/ABL/ 
GAMMA 









VIDEO 
ADJUSTMENT 












AUDIO 
ADJUSTMENT 






CUT-OFF R 














CUT-OFF B 










AFT 

















O~1 
0 ~ 255 


CUT-OFF G 0 ~ 255 


O~1 0 
0 ~ 255 126 


DRIVE R 0 ~ 127 66 
DRIVE B 0 ~ 127 72 
1 





a4 
O~1 
0 ~ 255 114 












RF-AGC 


58 

















YNR VIDEO 
ADJUSTMENT 


HORIZONTAL 
CENTER 


















BEAM LIMIT 


VCJ TEST H 


INPUT LEVEL 


























HIGH-LEVEL 
SEPARATION 











LOW-LEVEL 
SEPARATION 




























































































































PIP COLOR 
PIP CONTRAST 0 ~ 127 52 
UP 1/9 0 ~ 255 26 
DOWN 1/9 0 ~ 255 146 ie 
LEFT 1/9 0 ~ 255 9 
RIGHT 1/9 0 ~ 255 103 
UP 1/16 0 ~ 255 27 
DOWN 1/16 0 ~ 255 163 
LEFT 1/16 0 ~ 255 9 
RIGHT 1/16 0 ~ 255 118 Pt 
ae FREERUN N/A N/A a ae 
eee ie! 
COMPENSATION be a 





































































COMB GAIN 0 ~ 255 33 
comMBSwitcH | 0 ~ 63 12 
COMB LIMIT 0 ~ 63 25 

COMB CORE Oss. BF 6 
COMB RF DELAY 0 ~ 127 89 
oa 0 ~ 127 90 
COMB VMLM 0 ~ 127 34 

peas 

COMB VM SW 0 ~ 63 Q 
COMB SHARP. 0 ~ 255 17 
COMB VM LEVEL OQ ~ 255 255 

COMB VMPKF 0 ~ 1 0 

| 
SHARP 























- 48 - 


Printed in USA 
V00012900ME0101 





MTNC000101C1 


Sheet 1 of 3 
Side A 


CT-13R5B, CT-13R31B/CB, CT-13R41B/CB, CT-13R51DB, CT-27G5B/CB/UB 


A-Board 
Ol 


CT-13R31B/CB, CT-13R41B/CB 
CT-13R51DB 


A B C D E F G H 


A-Board Schematic - CT-13R31B/CB, CT-13R41B/CB & CT-13R51DB 
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Voltage Measurements i a Q Waveform Measurements 
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11 i. ne 43 .....0.00 Wee 422. 87 2. 9:12 Volume - Min. connection of the test equipment ee eM CAUTION: Incorrect — ground — 
12 .....GND 44 .....0.00 12 .....GND 38 .....4.07 ee TV/Video SW - TV position will result in erroneous readings. connection of the test equipment will 
13 5 2S 8 OA ++» 89.40 / |13 .....3.21 39 .....4.38 130.80 Audio Mode - Stereo | FASHTERT EPRISCUS TECHIES: 
14 .....nme 46 .....0.00 -.. 131.50] |14 .....5.03 40 .....2.85 130.90 . . ! 
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23.25.4669 49. ...835 
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Schematic Notes 


Resistors are carbon 1/4W unless 6. mum (BOLD LINE) indicates 
noted otherwise. the route of B+ supply. 

Capacitors are ceramic 50V unless 7. The schematic diagrams are 
noted otherwise. current at the time of printing and 
Coil value notes is inductance in wH. are subject to change without 


15)... ome AD oe MN 
16 23. ne 48 .....1.95 
17 See Ie 49 .....0.00 
18 oe O26 50! ne 
19-25 -9n.c 51 .....0.00 
20. S62 ne Be NC 
2123 ene 53 .....0.00 
22 re BA OA 

23.....0,00 55 .....4.14 
24256 Ne 56 25... nic 
20. wees lee OF ce... 0.00 
26 .....1.82 58 .....0.00 
27 .....GND 59 .....5.06 
205 .2..2ne 60. .....5.03 
29 .....n.c GI 24. 5:27 
30 «c, 0.00: 62.220. * 

Oi oto oO. 63.2045 7 2.29 
32 .....0.00 64 .....GND 







e A-Board - Main Board 
¢ C-Board - CRT Board 
e P-Board - Power Supply, 
AC/DC Operation 








IMPORTANT SAFETY NOTICE 


THIS SCHEMATIC DIAGRAM INCORPORATES SPECIAL FEATURES 
THAT ARE IMPORTANT FOR PROTECTION FROM X-RADIATION, FIRE 


























10 ne 
11 ......GND 
12 320.02 11.27 
13 .....23.08 


AND ELECTRICAL SHOCK HAZARDS. WHEN SERVICING IT IS 
ESSENTIAL THAT ONLY MANUFACTURERS SPECIFIED PARTS BE 
USED FOR THE CRITICAL COMPONENTS DESIGNATED WITH A A\ IN 
THE SCHEMATIC. 


Test point indicated by ’ ; Test point notice. ; 

but no pin{. . Ground symbol y indicates HOT 

Components indicated with A\ are GROUND CONNECTION; ;-4 

critical parts and replacement should indicates COLD GROUND. 

be made with manufacture specified NOTE: All other component symbols 

replacement parts only. ‘ are used for engineering - 
design purposes, 









** Probing pin may cause television shut 
down or blanking the CRT. 







A B C D E F | G H 


A-Board Schematic - CT-13R5B 
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A-Board Voltage Measurements ( nd Transistors) 
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